Purpose -This paper aims to assess how enterprise resource planning (ERP) performance of Korean small and medium enterprises in manufacturing differs according to different levels of business process reengineering (BPR), information strategic planning (ISP) and ERP customization. Design/methodology/approach -A questionnaire survey was carried out in this research. Responses from 96 small and medium manufacturing companies that have adopted ERP systems were analyzed. Findings -The results of this study suggest that ISP and BPR implementation are positively correlated to ERP performance. Originality/value -While consulting and customization costs have positive impacts on ERP performance, the level of customization does not influence performance. As one of the pioneering studies that investigate the impact of BPR, ISP and ERP customization on small and medium manufacturing companies, this research contributes to both theory and practice.
Introduction
Enterprise resource planning (ERP) is defined as a company-wide information system that incorporates major business functions such as accounting, human resources management, production and marketing. Introducing ERP allows companies to enjoy financial and non-financial benefits, including inventory reduction, data integration and cost reduction (Jin et al., 2012; Lee et al., 2003; Holsapple and Sena, 2005; Gefen and Ragowsky, 2005; Aloini et al., 2007; Nah et al., 2007; Sammon and Adam, 2010) . Initially used for internal integration, ERP is now applied toward external integration with management executive systems and supply chain management. In fact, ERP is increasingly being recognized as a business strategy tool for improving corporate competitiveness, and more and more small-and medium-sized manufacturers have been adopting ERP systems (Choi et al., 2013) .
Numerous studies have examined the impact of ERP implementation on business performance (Choi et al., 2011; Pairin et al., 2006; Liang and Xue, 2004; Lin et al., 2006) . However, most studies have targeted large enterprises, while ERP performance in small and medium enterprises (SMEs) is rarely taken into consideration. Prior research results showed that SMEs are not merely scaled-down versions of large businesses, and thus, management theories for large companies cannot be applied to SMEs (Deo, 2010; Lee et al., 2014; Park et al., 2012; Schubert et al., 2006; Thong et al., 1996; Yun and Jung, 2013) . In the same vein, studies on ERP implementation in large businesses cannot be directly applied to SMEs. According to the results of Korean manufacturing firms surveyed by Pairin et al. (2006) , most SME manufacturers apply the market-to-order (MTO) method to produce a wide range of products in small volume and thereby deal successfully with downward pressure on costs in the ever-globalized business environment. Thus, SMEs have developed unique business processes compared to those of large businesses, and these distinct characteristics need to be taken into account for ERP performance measurement. In the case of these SME manufacturers, limited financial resources obstruct decision-making about whether to push for business process reengineering (BPR) and information strategic planning (ISP), which are considered key success factors of ERP implementation (Kohli and Hoadley, 2006; Larsen and Myers, 1999; Muscatelli et al., 2003; Bernroider, 2008; Aloini et al., 2007) .
In addition, embedded in ERP packages are well-established best practices, and accordingly, companies can improve their processes by adopting such packages. The result of previous studies (Light, 2001) showed that, however, the efficacy of ERP implementation may be undermined if ERP packages are largely customized to the respective processes of businesses. BPR and ISP may be necessary to bring out the benefits of ERP. This is an important research question because ERP implementations are typically very costly and time-consuming. Unless the organizations can fully capitalize on the benefits of ERP, ERP implementations may be a waste of time and resources. This study addresses this important research question by studying whether the ERP performance of Korean SME manufacturers is different according to the BPR and ISP implementation and levels of ERP customization.
Literature review on measuring ERP performance
Various studies have been carried out to ensure successful ERP implementations. The major areas of research regarding successful ERP are divided into two categories: critical success or failure factors and ERP performance measurement. The former, APJIE 10,1 which initially focused on large companies, has expanded to focus on SMEs (Costa and Gianecchini, 2006; Buonanno et al., 2005) . Studies on major success factors have useful implications for ERP implementation problems (Liang and Xue, 2004 ) and provided practitioners with guidelines for successful ERP implementations. In addition, Kim and Park (2006) investigate if BPR has a moderator effect on ERP performance in Korea SMEs. With the analysis of 77 valid questionnaires, they concluded that BPR is the most important factor for ERP success. McLean's (1992, 2003) information system (IS) success model is widely used as the methodology for measuring ERP performance (Bernroider, 2008) . This model is useful in identifying a wide variety of independent variables constituting success factors from previous studies, examining the associations between these independent variables and parameters (e.g. information quality, system quality and user satisfaction/usage) and verifying their relationships with ERP performance (e.g. individual, group and corporate performance). Meanwhile, other studies have measured ERP performance using Kaplan and Norton's (1992) balanced score card (BSC) model. For instance, Hong et al. (2005) measured the ERP performance of manufacturers based on the BSC, and Lin et al. (2006) proposed an ERP performance measurement framework that incorporates the IS success model and the BSC model.
When one thinks of performance, the variable that comes to mind is typically financial measurement. Kaplan and Norton (1992) argued that conventional methodologies for performance measurement leaned too much toward financial measurement. They proposed the BSC, which consists of the following four variables: financial perspective, customer perspective, internal process perspective and learning/growth perspective. First, the goal of financial perspective -creation of long-term profits -is the same as what has been aimed at in conventional performance measurement systems. This perspective is associated with the goals of other perspectives in the BSC model (i.e. customer, internal process and learning/ growth). In other words, financial performance is the result of the other three aspects of BSC. Second, customers are the source of profits from the viewpoint of businesses, so performance indices from the customer perspective basically involve whether customers are provided with the results and services they desire, and whether they are satisfied with the services. This can be summarized as a single question: "Has ERP adoption improved your customer relations?". Third, satisfying customers requires efficient internal management of business procedures and the decision-making process and well-organized internal processes. In this regard, the internal process perspective is closely associated with BPR. Fourth, the learning/ growth perspective constitutes an infrastructure for realizing the goals of financial, customer and internal process perspectives. This includes laying the groundwork for better performance, providing training sessions for employees and building an information system to offer necessary information in a timely manner.
According to the research result by Garengo et al. (2005) , studies on performance measurement after the mid-1980s are oriented to be more balanced, and this approach is also important to SMEs that usually focused on single aspects in performance measurement. In addition, Rosemann (1999) pointed out that a BSC is a good tool for ERP measurement for the following reasons:
• "balanced Scorecards are typically designed to monitor business processes"; and • "balanced Scorecard is the consistent transformation of visions into strategies, objective and measures".
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Thus, in this study, we adopted some of the BSC variables in measuring ERP performance.
Research hypotheses
Hypotheses on ISP implementation and ERP performance
To ensure a successful ERP implementation, a company's purpose for adopting ERP should be aligned with the company's business strategies. The fit between ERP and organizational strategy is often considered essential to achieving gains in organizational performance (Muscatello et al., 2003; Irani and Love, 2008; Kotha and Swamidass, 2000) . For instance, a study on Finnish companies found that there was a positive relationship between the alignment of ERP implementation and business strategies, and ERP success (Velcu, 2007) . The concept of ISP was first created by IBM as a methodology called business system planning to enable information systems to effectively support business strategies. ISP is a master plan that analyzes an enterprise's needs for information technology from a macroscopic perspective, fitting the enterprises strategies on a phase-by-phase basis. ISP is carried out generally for the following two objectives:
(1) alignment between a company's strategy and information strategy, through which user-oriented plans are formulated and the priorities for information system implementation are set; and (2) development of a framework for an integrated information system ensuring internal information sharing, which allows the company to build an information system and encourages the participation of end-users to lay a foundation for greater user confidence in future information systems.
Therefore, by carrying out ISP upon or before ERP adoption, the need for ERP -especially for achieving long-term business goals -can be further emphasized to end-users, resulting in positive ERP performance. To this end, the following hypotheses are established:
H1-1. SME manufacturers performing ISP before or upon ERP implementation will show better financial performance than those that do not.
H1-2. SME manufacturers performing ISP before or upon ERP implementation will show better customer performance than those that do not.
H1-3. SME manufacturers performing ISP before or upon ERP implementation will show better internal process performance than those that do not.
Hypotheses on BPR implementation and ERP performance
Analysis of overall processes is a must for ERP implementation because ERP focuses on building an integrated system encompassing sales, human resources management, production and marketing (Muscatello et al., 2003) . Accordingly, ERP requires improvement of entire processes from customers' perspectives, and thus, analyzing a business's overall processes and collecting the necessary information are essential for successful adoption of ERP. Many previous research results (Schniederjans and Kim, 2005; Lee et al., 2008; Ansari, 2000) have claimed that BPR is essential for successful implementation of ERP. A pioneer in the field of BPR, Hammer (1999) highlighted the importance of BPR upon implementing ERP as follows: "A successful ERP implementation must be managed as a program of wide-ranging organizational change APJIE 10,1 rather than as a software installation effort". In the same vein, major failure factors of ERP include a lack of planning and restructuring before ERP adoption (Schniederjans and Kim, 2005) . BPR provides a preview of problem-prone areas and pushes for organizational restructuring in advance, contributing greatly to the successful adoption of ERP (Ansari, 2000; Elzinga et al., 1999; Sethi and King, 1998) . Given the characteristics of SME manufacturers in Korea, it is extremely difficult to revolutionize their business processes. Martinsons (2004) argued that cultural, economic and political aspects need to be considered in altering business processes, and corporate culture is the most important factor, especially in the case of Asian countries. BPR pushes for radical change in business processes, which may lead to an adverse reaction from employees who are familiar with conventional business processes. For example, as the conventional, hierarchical decision-making structure is replaced by a flat structure, resistance from employees who formerly had decision-making authority may cause the ERP implementation to fail (Martinsons, 2004) . O'Leary (2000) pointed out that, due to such differences in corporate culture, more Chinese businesses leave out BRP, while their Western counterparts generally carry out BPR upon ERP implementation. Jang et al. (2000) used an e-mail/fax-based survey to identify the critical success factors, including BPR for ERP implementation. Pearson correlation and t-test analyses on 137 valid questionnaires were performed, and it was found that BPR implementation had a positive association with ERP performance. Based on these previous studies, the following hypotheses are proposed:
H2-1. SME manufacturers performing BPR before or upon ERP implementation will show better financial performance than those that do not.
H2-2. SME manufacturers performing BPR before or upon ERP implementation will show better customer performance than those that do not.
H2-3. SME manufacturers performing BPR before or upon ERP implementation will show better internal process performance than those that do not.
Hypotheses on customization levels and ERP performance
ERP packages benchmark the business processes of exemplary leading organizations as best practices, and thus, organizations should improve their processes as much as possible in accordance with suggestions in the ERP packages. Theoretically, BPR can be automatically implemented when companies' business processes are modified in accordance with those embedded in the ERP packages. After purchasing an ERP package, the company needs to tailor this package to meet the company's current business processes, which is called the configuration process (Markus et al., 1999) . This means companies need to decide which business tasks should be customized and which should be modified based on the embedded best practices in ERP. ERP-adopting companies tend to customize their ERP packages to some extent. Some companies use processes embedded in the ERP packages without modifications, but the majority of companies customize their packages to different extents. Most SME manufacturers in Korea use the MTO approach in which a production order is released to the manufacturing site only after a firm's demand has been received. For example, according to Pairin et al.'s (2006) On the other hand, some researchers (Kang et al., 2008; Kim and Nam, 2001 ) have argued that customization should be minimized to ensure successful ERP implementation. For example, Kang et al. (2008) cited the following three reasons for minimized customization:
(1) customization is very time-consuming; (2) customization is extremely difficult; and (3) customization undermines the original purpose of process innovation, hindering the development of an optimized integrated system.
Additionally, Sumner (2000) insisted that companies should "re-engineer business processes to fit the package rather than trying to modify the software to fit the organization's current business processes" to implement ERP successfully. Thus, it is essential for SME manufacturers to select an ERP package that fits the existing process well to minimize customization of an ERP package. According to European surveys, the most important selection criterion for ERP is the fit between ERP and the firm's business process (Waarts et al., 2002) . Based on these previous studies, the following hypotheses were drawn to identify the correlation between customization levels and ERP success in SMEs:
H3-1. The financial performance of SME manufacturers will vary according to the level of customization of an ERP package.
H3-2.
The customer performance of SME manufacturers will vary according to the level of customization of an ERP package.
H3-3.
The internal process performance of SME manufacturers will vary according to the level of customization of an ERP package.
Data analysis
To collect data, a survey was carried out on SME manufacturers that have adopted and run ERP systems in Korea. Before a t-test was conducted to verify the hypotheses, validity and reliability tests were performed. Statistical Package for Social Sciences (SPSS) for Windows 14.0 was used for the data analysis.
Questionnaires
The questionnaire was developed based on relevant previous studies. A preliminary survey was carried out on five companies before the main survey, and some of the items in the questionnaire were modified. The operational definitions and measurement items of variables are described in Table I . Measurement of each question for performance was done using a five-point Likert-type scale, and the implementation of ISP and BPR and customization levels were measured by a categorical item. APJIE 10,1
Data collection
To verify the proposed research model, questionnaires were sent either via mail or e-mail to SME manufacturers across Korea that have adopted and run ERP systems. For the data collection, the objective of this study was first explained via e-mail and telephone to relevant officials at SI (System Integrator) and consulting firms that have implemented ERP systems in SMEs, and then the list of applicable SMEs was obtained from these firms. Two hundred questionnaires were sent by mail or e-mail. Managers or higher-level officials of departments responsible for ERP implementation were asked to complete the questionnaire. One hundred and ten questionnaires were returned. Excluding those with incomplete answers, 96 questionnaires were used for the analysis. According to the demographics of individual respondents, self-reported job titles indicated that 15 (15.6 per cent) belonged to corporate management positions such as CEO and directors, and 77 (80.2 per cent) were functional middle-management positions such as general managers and department managers. Only 4 respondents (4.2 per cent) held lower-management positions. As for the responsibilities of respondents, 41 (42.7 per cent) of them were involved in management and planning, 5 (5.2 per cent) in production, 7 (7.3 per cent) in technology, 19 (19.8 per cent) in IS and 24 (25.0 per cent) in the others. The statistical characteristics of enterprises surveyed showed that the number of their employees was 151.3 on average, and their ERP implementation had lasted for 2.3 years on average. In all, 52 responding firms implemented BPR before ERP or during the ERP introduction, and 43 firms have not implemented BPR. In ISP, 62 firms implemented it before ERP or during the ERP introduction, 25 firms have not implemented it and 9 firms that implemented it after introduction of ERP are excluded in the data analysis. 
Validity and reliability
The factor analysis results were used to evaluate the validity of each construct. An extraction model for a principal component analysis was used to minimize information loss. A varimax-based method of the orthogonal rotation was applied to improve the solution while maintaining independence between factors. In factor analysis, factors with an eigenvalue of more than 1.0 were extracted to determine the number of factors. The results of the factor analysis, as illustrated in Table II , demonstrate high factor loading values of 0.568-0.885 for each question. To measure the reliability of each factor, an internal consistency analysis was performed on individual items using the Cronbach alpha coefficient. The coefficient was utilized to identify and remove items that undermine reliability, and thereby enhance the reliability of variables if multiple items are used to measure the same concept. As described in Table II , the reliability level was as high as 0.806-0.930, which can result from the use of measurement items verified in previous studies.
Results of hypotheses test
To verify the hypotheses, independent t-tests were performed to analyze differences in ERP utilization by ISP and BPR implementation, and one-way ANOVA was conducted to analyze ERP performance according to customization levels.
Test results of ERP performance by ISP and BPR implementation
The verification results of ERP utilization performance by ISP/BPR implementation are presented in Tables III and IV . First, the ERP performance by ISP implementation is different at a significance level of p ϭ 0.05 from all three BSC perspectives. Therefore, the enterprises that performed ISP are shown to have better ERP performance than those that do not. In the analysis of performance differences between businesses that perform BPR and those that do not, the financial and internal process perspectives demonstrated significant differences at a significance level of p ϭ 0.05, while no difference was found in the customer perspective. In other words, companies that carry out BPR before or during ERP implementation show better ERP performance than those that do not from the financial and process perspectives, with the customer perspective being an exception.
Test results of ERP performance by customization level
To verify the differences in ERP performance by the degree of customization, the levels of customization are divided into three groups:
(1) a significant number of changes are made to the ERP module to fit the existing processes; (2) some changes are made to the ERP module to fit the existing processes; and (3) few or no changes are made to the ERP module to fit the existing processes.
The number of samples and average performance for each of the three groups are shown in Table V . No statistical difference was observed in the ANOVA test described in Table VI . In other words, the level of customization does not affect ERP performance.
This result is somewhat expected because SME manufacturers in Korea have a unique production process that requires customization of an ERP package. Further analysis tested how the customization and consulting costs affect ERP performance. As a customization level was not related to ERP performance, further analysis tested how the customization and consulting costs affect ERP performance. We assume that proper customization and consulting costs may affect ERP performance if ERP customization is required. To evaluate the customization and consulting costs, the statement "Consulting and customization costs were sufficient" was applied along with a five-point Likert scale from "strongly disagree" through "strongly agree". As shown in Table VII , a simple regression analysis indicated positive correlations at a significance level of p ϭ 0.05 for the financial and customer perspectives and at p ϭ 0.10 for the process perspective. This implies that consulting and customization costs are positively related to ERP performance. Table VIII presents the summary of hypotheses results. First, implementation of ISP is shown to be a crucial factor that affects the successful adoption and utilization of ERP Notes: * Significant at p ϭ 0.01; ** significant at p ϭ 0.1 APJIE 10,1 systems by SME manufacturers. This result is consistent with the argument that "strategic understanding is valuable" for the successful implementation of ERP by Muscatello et al. (2003) . ISP has been used primarily by large companies to formulate master plans for the implementation of information systems, but more recently, ISP has been increasingly utilized by SMEs as well. The empirical study performed as a part of this study demonstrates that, given the recent increase in the volumes of data to be managed by manufacturers and the growing importance of information technology management, ISP needs to be implemented to systematically manage information systems. Providing a blueprint for corporate informatization, ISP will be helpful for securing financial resources and pursuing the implementation process phase by phase when introducing a system, such as ERP, that requires a relatively large investment. Second, implementation of BPR before or upon ERP adoption is positively correlated to ERP performance, as demonstrated in the results of previous studies on the BPR and ERP performances of large businesses. This implies that BPR needs to be carried out to successfully implement ERP systems in SMEs as well.
Summary of test results and implications
Third, the vast majority of the studies (Kang et al., 2008; Kim and Nam, 2001; Sumner, 2000) conducted has recommended minimizing customization of ERP packages as much as possible, and recommended changing current business processes to fit the ERP system. However, previous studies have found that Korean SMEs prefer customization. For instance, Jin and Chung (2001) indicate that 77 per cent of 82 businesses surveyed modified their ERP packages. A survey of 74 companies by Choi and Hwang (2007) also shows that 100 per cent and 89.2 per cent of those surveyed performed customization of "script modification" and "database Our study results have demonstrated that ERP performance is not related to the level of customization but to consulting and customization costs. This is largely because of the unique processes utilized by SME manufacturers, as they need to produce various types of products in response to differing demands from their clients. This indicates that customization is necessary for SME manufacturers, which use unique processes in contrast to the standardized business processes of larger enterprises. This result is consistent with the findings of Gattiker and Goodhue (2002) . In their study, 70 manufacturing firms were surveyed to discover how ERP-driven process changes affect ERP impacts. The researchers concluded that not all process changes affect ERP performance, but business processes that contribute to business strategy are related to ERP performance. In this regard, these results suggest that seeking adequate consulting services and making sufficient investments for customization will improve the performance of ERP in SMEs. Fourth, the hypothesis result demonstrates that BPR implementation influences internal processes and financial performance, while no significant statistical difference is found from the customer perspective. This reflects how the very nature of BPR focuses on process improvement.
Conclusions
Contributions to research and practice
The results of this paper contribute to both research and practice. Little research on the relationships between the ISP and BPR implementation and firm performance has been carried out in the context of manufacturing SMEs. Our focus on ISP and BPR in manufacturing SMEs adds to the body of ERP performance research (Shiau et al., 2009; Gefen and Ragowsky, 2005; Liang and Xue, 2004; Newman and Zhao, 2008) . For researchers, our findings showing the importance of ISP and BPR, even for manufacturing SMEs, prompt future research. For example, how ISP affects the success of ERP and is there any relationship between ISP and BPR on ERP? A more elaborate and comprehensive conceptual model can be built to further this stream of research. The research also informs practice. First, it is empirically shown that ISP and BPR implementation is valuable for SME manufacturers. ISP and BPR have generally been carried out by larger businesses, but the growing importance of information management and greater complexities require more systematic management of information technology and strenuous efforts for process restructuring in SMEs. Second, as shown in the survey result of this study that 70 out of 95 firms carried out customization of ERP package, some degree of customization is necessary for Korea SME manufacturers. So, adequate investments need to be made to seek consulting services and pursue appropriate customization. Third, the findings of this research provide a reference for managers considering implementation of ERP in SMEs.
Limitations and future research directions
This study, consisting of questionnaires answered by 96 SMEs manufacturers that have adopted ERP systems, has identified differences in the ERP performance of SME manufacturers according to ISP and BPR implementations and the levels of customization. The results of this study suggest that ISP and BPR implementation are positively correlated to ERP performance. The level of customization, however, does not APJIE 10,1 influence ERP performance, while consulting and customization costs have positive impacts on it. This means that the ERP packages for SMEs manufacturers could be customized to some extent, given their unique business processes.
This study also has some limitations. First, this study compared companies pursuing BPR and those that do not, but the results may differ according to the success and failure of BPR implementation. Even BPR-implementing businesses may present poor ERP performance if they fail to fully implement BPR. Second, potential confounding variables, including top management support, the ERP consultants' capability and users' participations and training, may contribute to the impact of ERP. Third, this study measured the level of customization for the whole ERP systems and not for individual modules of ERP systems. In addition, customization methods (e.g. bolt-on software, exit routines or modifications to ERP source code) may affect the impact of ERP. For further research, it may be worthwhile to investigate ERP performance based on the level of customization of each module. This may provide more detailed implications for practitioners. Fourth, the sample is limited to the manufacturing SMEs. Future studies can investigate the importance of ISP, BPR and customization levels for non-manufacturing sectors of SMEs. Fifth, this study was conducted in the Korean manufacturing firms; thus, the generalization of the study results to other countries is not warranted.
